Sensitive multiplexed DNA detection using silica nanoparticles as the target capturing platform.
We present a simple and sensitive method for multiplexed DNA detection by simultaneously capturing two different DNA sequences with a same silica nanoparticle (NP) through a sandwich mode. This biobarcode assay method was demonstrated by using oligonucleotide sequences of 64 bases associated with human papillomavirus (HPV) 16 and 18 L1 genes as model systems. The nonfluorescent carboxyl-modified silica NPs were prepared using water-in-oil (W/O) microemulsion methods. Avidin was immobilized on the surface of the NPs by covalent binding to the carboxyl linkers. The binding capacity of the avidin-covered NPs for ligand biotin was quantified and the results show that about 8 avidin molecules are bound to one nanoparticle. The silica nano-platforms were prepared through the biotin-avidin interaction and the amounts of capture DNA strands for HPV-16 and HPV-18 (C-16 and C-18, respectively) conjugated to the surface of the same NPs were measured using fluorescent dye hoechst33258. The calculated result shows that the amounts of conjugated C-16 and C-18 on 1mg of NPs (9.2 pmol) are about 13.5 pmol and 15.5 pmol, respectively. A one-step hybridization reaction was performed by mixing the silica nano-platforms, HPV-16 and HPV-18 target DNA (T-16 and T-18), fluorescein amidite (FAM) or 6-carboxyl-X-rhodamine (Rox) labeled HPV-16 and HPV-18 probes. The hybrid-conjugated NPs were separated by centrifugation, and T-16 and T-18 were detected by measuring fluorescence signals of FAM and Rox respectively. The results show linear dependence of the fluorescence intensity on target DNA concentration in the range from 0.5 to 9 nM, and the detection limit (3σ) of T-16 and T-18 is 0.17 nM and 0.78 nM, respectively.